organic compounds 



Acta Crystallographica Section E 

Structure Reports 
Online 



ISSN 1600-5368 



3-{1-[2-(2-Chlorophenyl)hydrazinyl- 

idene]-2,2,2-trifluoroethyl}-7-diethyl- 

amino-2H-chromen-2-one 

Hao Chen, Li Cai, Chaochao Yu and Hongqi Li* 

Key Laboratory of Science & Technology of Eco-Textiles, Ministry of Education, 
College of Chemistry, Chemical Engineering & Biotechnology, Donghua University, 
Shanghai 201620, People's Republic of China 
Correspondence e-mail: hongqili@dhu.edu.cn 



b = 12.602 (9) A 
c = 20.233 (15} A 
V = 2025 (3) A^ 
Z = 4 

Data collection 

Bruker APEXIl CCD 
diffractometer 

Absorption correction: multi-scan 
{SADABS; Bruker, 2001) 
r„i„ = 0.954, r„,„ = 0.958 

Refinement 

R[F^ > 2a(F^)] = 0.032 

wR{F^) = 0.078 

S = 1.03 

3576 reflections 

273 parameters 

H-atom parameters constrained 



Mo Ka radiation 
fi = 0.24 mm"' 
T = 296 K 

0.20 X 0.20 X 0.18 mm 



10369 measured reflections 
3576 independent reflections 
3162 reflections with / > 2cr(/) 
RiM = 0.023 



Ap„ax = 0.15 e A"' 

Ap„i„ = -0.21 e A"' 

Absolute structure: Flack (1983), 

1511 Friedel pairs 
Flack parameter: —0.09 (6) 



Received 1 8 July 201 1 ; accepted 7 August 201 1 

Key indicators: single-crystal X-ray study; T = 296 K; mean fT(C-C) = 0.003 A; 
R factor = 0.032; wR factor = 0.078; data-to-parameter ratio = 13.1. 

The title compound, C21H19CIF3N3O2, has a structure related 
to other coumarin derivatives that have been used as 
fluorescent probes of metal ions. The dihedral angle between 
the coumarin ring system and the chlorobenzene ring is 
42.99 (9)°. Intramolecular hydrogen bonding occurs via N— 
H- • -O and N— H- ■ -CI interactions, generating S(7) and S(5) 
rings, respectively. The crystal packing is stabihzed by weak 
C— H- ■ O hydrogen bonds. 

Related literature 

For applications of coumarins and coumarin derivatives, see: 
Trenor et al. (2004); Starcevic et al. (2011); Danko et al. (2011). 
For the synthesis of the title compound and related structures, 
see: Li et al. (2011). 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 




D-H 


H - .4 


D-A 


D-H-A 


N3-H3yl-- 


■CIl 


0.86 


2.57 


2.960 (2) 


109 


N3-H3^-- 


■02 


0.86 


2.22 


2.761 (3) 


121 


C14-H14- 


■02' 


0.93 


2.55 


3.316 (3) 


140 



Symmetry code: (i) x 4- ^, — y -j- |, — z. 



Data collection: APEX2 (Bruker, 2003); cell refinement: SAINT- 
Plus (Bruker, 2003); data reduction: SAINT-Plus; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

Financial support by the Fundamental Research Funds for 
the Central Universities was acknowledged. 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: LR2022). 




Experimental 

Crystal data 

CjiH^ClFjNjOj 
M, = 437.84 



Orthorhombic, Pl^l^l^ 
a = 7.940 (6) A 
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3-{l-[2-(2-Chlorophenyl)hydrazinylidene]-2,2,2-trifluoroethyl}-7-diethylammo-2//-chromeii-2-one 
H. Chen, L. Cai, C. Yu and H. Li 



Because the structure of benzopyrone has many advantages including high fluorescence quantum yield, large Stokes shift, 
excellent light stability, and less toxicity coumaims have been widely used in the fields of biology, medicine (Starcevic 
et al, 2011), perfumes, cosmetics (Trenor et al, 2004), and fluorescent dyes (Danko et ah, 2011). We have synthes- 
ized a series of novel coumarin derivatives and found that one of them 3-(2-benzoylhydrazonotrifluoroethyl)-7- (A',A'- 
diethylamino)coumarin can be used as fluorescent probes of Cu(II) andNi(II) (Li et al, 2011). Herein we report the single- 
crystal structure of 3-(2-Chlorophenylhydrazonotrifluoroethyl)-7-(N,A'- diethylamino)coumarin, which may be a good can- 
didate for fluorescent probe of metal ions. 



The title compound was prepared as reported in the literature (Li et al., 2011). Red orange single crystals suitable for X-ray 
diffraction analysis were obtained by slow evaporation from a 1 : 1 petroleum ether and ethyl acetate mixture. 



All H atoms were placed at calculated positions and reflned using a riding model approximation, with C — H = 0.93-0.97 A 
and with (7iso(H)=1.2 (1.5 for methyl groups) times (7eq(C). A distance of 0.86 A was assumed for the N3 — H3A bond. 



Comment 



Experimental 



Refinement 



Figures 




Fig. 1. ORTEP plot of the title compound with displacement ellipsoids at the 30% probability 
level. H atoms are omitted for clarity. 



3-{1-[2-(2-Chlorophenyl)hydrazinylidene]-2,2,2-trifluoroethyl}- 7-diethylamino-2H-chromen-2-one 



Crystal data 



C21H19CIF3N3O2 



Dx= 1-436 Mgm"^ 
Melting point = 423-425 K 
Mo radiation, X = 0.71073 A 
Cell parameters from 3770 reflections 
6 = 2.6-24.7° 



M,. = 437.84 
Orthorhombic, _P2i2i2i 



a = 7.940 (6) A 
6 = 12.602 (9) A 
c = 20.233 (15) A 

V= 2025 (3) A^ 



|i = 0.24 mm 



r=296K 
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Z = 4 Block, orange 

f (000) = 904 0.20 X 0.20 x 0. 1 8 mm 

Data collection 

Bruker APEXII CCD 
dii&actometer 

Radiation source: fine-focus sealed tube 
graphite 
(p and (a scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2001) 

rn,i„ = 0.954, r„,ax = 0.958 

10369 measured reflections 

Refinement 
Refinement on 
Least-squares matrix: fiiU 
R[I^ > 2(j(i^)] = 0.032 

wRiF^) = 0.078 

5=1.03 
3576 reflections 
273 parameters 

0 restraints 

Primary atom site location: structure-invariant direct 
methods 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d's in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d's involving l.s. planes. 

Refinement. Refinement of against ALL reflections. The weighted /{-factor wR and goodness of fit S are based on F^, convention- 
al /{-factors R are based on F, with F set to zero for negative F^. The threshold expression of > a(i^) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement, /{-factors based on F^ are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 

X y Z [/iso*/C^eq 

01 -0.0571 (3) 0.51038(15) 0.15673 (9) 0.0426(5) 

02 -0.0012(3) 0.46256(15) 0.09683(10) 0.0479(5) 
H2 0.0292 0.3913 0.0970 0.058* 



3576 independent reflections 

3162 reflections with / > 2a(/) 
/?i„t= 0.023 

^max — 25.1 jGmin— 1.9 

A: = -15^9 
/ = -24^24 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred fi-om neighbouring 

sites 

H-atom parameters constrained 

w = l/[a^(Fo^) + (0.0416P)^ + 0.1045P] 

where P = (Fo^ + 2FcV3 

(A/a)„ax = 0.001 

Apmax = 0.15 e A^^ 
Apmi„ = -0.21 eA"^ 

Absolute structure: Flack (1983), 1511 Friedel pairs 
Flack parameter: -0.09 (6) 
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Atomic displacement parameters (A^) 









u 


U 




U 


u 


u 


CI 


A A"? £Cl 

0.0369 


/"I 1 \ 

(11) 


A A/1 11 /"I 1 \ 

0.0411 (11) 


A A /I A A 

0.0499 


/"I 1 \ 

(11) 


A AA10 /'A\ 

—0.0028 (9) 


A AA1 1 /AX 

—0.0021 (9) 


0.0060 (9) 


C2 


0.0502 


(13) 


A A1 Tl /I A\ 

0.0323 (10) 


0.0613 


(12) 


A AA^'A /I A\ 

0.0059 (10) 


A AA10 /I 1 \ 

0.0028 (11) 


A A A 1 /' /A\ 

0.0016 (9) 


C3 


0.0496 


(12) 


0.0335 (10) 


0.0520 


(11) 


A AA^'A /A\ 

0.0050 (9) 


A AAO'^ /I A\ 

0.0082 (10) 


A AA A A /A\ 

-0.0049 (9) 


C4 


0.0382 


(11) 


A AT /A\ 

0.0322 (9) 


0.0441 


(10) 


A AAAT /0\ 

0.0007 (8) 


A AA 1 /0\ 

0.0012 (8) 


A AA'^ A /0\ 

-0.0024 (8) 


C5 


A Al O'^ 

O.OisZ 


(11) 


A AT 1 / 1 A\ 

0.0361 (10) 


0.0430 


(10) 


A AATT /OX 

0.0023 (8) 


A AATA i'C\\ 

0.0020 (9) 


A AA/IA i'0\ 

— (J.UUov (o) 


Co 


A A1 T7 

0.033 / 


(10) 


A AT T /I /AX 

U.U334 (9) 


A A /I A /I 

0.0404 


(10) 


A AAA"? /'0\ 

-U.UUU / (8) 


A AA 1 c /■o^ 
(J.UUlD (o) 


A AA /II/ o^ 

-U.UU41 (8) 


C7 


0.0395 


1 1 \ 

(11) 


A AT T O /■ 1 A\ 

0.0338 (10) 


0.0441 


/ 1 A\ 

(10) 


A AAA/; /AX 

0.0006 (9) 


A AAT A /AX 

0.0034 (9) 


A AAA/; /OX 

-0.0006 (8) 


C8 


0.0356 


(11) 


A A'^ O T /A\ 

0.0283 (9) 


0.0458 


(11) 


A AAAT /0\ 

0.0003 (8) 


A AA'^A /A\ 

-0.0020 (9) 


A AAT A /0\ 

-0.0039 (8) 


C9 


A A /I /I O 

0.0446 


(12) 


A AT TT / 1 A\ 

U.Ui 15 (lU) 


0.0423 


(11) 


A AAAT /'A\ 

-u.uuuz (y) 


A A AT C /■A\ 

L).L)UJ3 (9) 


A AAAO /'0\ 

-U.UUUo (8) 


CIO 


0.0359 


(11) 


A AT T T /I A^ 

0.0332 (10) 


A AT AO 

0.0398 


/ 1 A^ 

(10) 


A AAA 1 /OX 

0.0001 (8) 


A AAA1 /■0^ 

-0.0001 (8) 


A AA /I c /■ o^ 

—0.0045 (8) 


Cll 


A A"? /1 1 

0.0341 


/"I 1 \ 

(11) 


A AT T O /AX 

0.0338 (9) 


0.0467 


(10) 


A AAA1 /'0\ 

0.0001 (8) 


A AA 1 A /AX 

0.0010 (9) 


A AA A C /AX 

—0.0045 (9) 


Clz 


A A/1 A 

0.0439 


(12) 


A A/1 OA /I 0\ 

0.0480 (12) 


0.0493 


(11) 


A AAAiC /"AA 

—0.0006 (9) 


A AAT? /"I A\ 

—0.0033 (10) 


A Al A A /'A\ 

—0.0109 (9) 


C13 


A A /I OA 

0.0489 


(14) 


A A/1 /I O /I ^\ 

0.0448 (12) 


0.0755 


(15) 


A AA C7 / 1 1 \ 

— (J.UUd / (11) 


A AAAI ^ 1 

0.0002 (12) 


A A 1 A A / 1 1 \ 

—0.0199 (11) 


C14 


0.0652 


(17) 


A AT'TA /I 1 \ 

0.0379 (11) 


0.0809 


(16) 


A AAAA / 1 1 \ 

-0.0099 (11) 


A AIA/' /I /l\ 

0.0106 (14) 


A AATT /I '^A 

-0.0033 (12) 


C15 


0.0653 


(15) 


A A/I yl /I 

0.0442 (12) 


0.0584 


(12) 


A AA'^ 1 / 1 1 \ 

-0.0021 (11) 


A AAT^ /I 

0.0072 (12) 


A AAT^ /I 1\ 

0.0072 (11) 


Clo 


A A/1 A/1 

0.0494 


(12) 


A A/1 A1 /"I 1 \ 

0.0402 (11) 


0.0470 


(11) 


A AA10 /"AA 

—0.0022 (9) 


A AAA1 ^^ A\ 

0.0002 (10) 


A AA A C /" A\ 

—0.0045 (9) 


C17 


0.0439 


(12) 


A A /I 1 /I A\ 

0.0416 (10) 


0.0448 


(11) 


A AAA/' /I A\ 

0.0006 (10) 


A AAAT /I A\ 

0.0007 (10) 


A AAT C /A\ 

-0.0035 (9) 


C18 


0.0596 


(15) 


A A^'A 1 /I T\ 

0.0501 (13) 


0.0723 


(14) 


A AA ^' 1 /I 

0.0051 (12) 


A AAT/' /I T\ 

0.0076 (13) 


0.0251 (12) 


C19 


0.0581 


(18) 


A AAO /'^\ 

0.098 (2) 


0.120(2) 


A A1 /I ^\ 

0.0182 (16) 


A AA 11 /I '7\ 

0.0011 (17) 


A AC 1 /I A\ 

0.0512 (19) 


C20 


0.0794 


(18) 


0.0557 (13) 


0.0437 


(12) 


A AAAO /I T\ 

0.0008 (13) 


A AA/'A / 1 1 \ 

-0.0060 (11) 


A AAOA /I A\ 

0.0080 (10) 


02 1 


0.0807 


(19) 


0.0722 (16) 


0.0566 


(14) 


A AA 1 / 1 

0.0012 (15) 


A AAAO /I T\ 

0.0098 (13) 


A AA IT /' 1 ""W 

0.0013 (12) 


Cll 


0.0938 


(5) 


0.0819 (4) 


0.0501 


(3) 


-0.0075 (4) 


-0.0206 (3) 


-0.0080 (3) 


Fl 


0.0522 


(7) 


0.0562 (7) 


0.0616 


(7) 


-0.0130(6) 


-0.0040 (6) 


-0.0129 (6) 


F2 


0.0581 


(8) 


0.0710 (8) 
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01 
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(9) 
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(7) 


0.0056 (6) 


0.0076 (6) 


-0.0014(6) 


02 


0.0747 


(11) 


0.0300 (7) 


0.0519 


(8) 


0.0090 (7) 


0.0138 (8) 


-0.0026 (6) 



Geometric parameters (A, °) 
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C14— C15 


1.372 (3) 
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C2— C3 


1.356 (3) 
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1.342(2) 
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C5— C6 


1.372 (3) 
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1.465 (3) 


C5— H5 
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C18— C19 


1.501 (4) 


C6— C7 


1.447 (3) 


C18— H18A 


0.9700 
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Hydrogen-bond geometry (A, °) 










D—H-A 
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121. 
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0.93 


2.55 


3.316(3) 


140. 



Symmetry codes: (i) xl-1/2, ^v+5/2, -z. 
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